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x′ = x cos θ + y sin θ,
y′ = −x sin θ + y cos θ. (2.2)
T α θ (x y) (x′,





gc(T, α, θ) = I(x, y) ∗ g(T, α, θ, x, y). (2.3)
Sale-Invariant Feature Transform SIFT
Histograms of Oriented Gradients HOG
















































































































































































Ln(λ) = L0(λ) + pA(λ)L0(λ),





Cd(λ) = Cn(λ)− Cs(λ)
= O(λ)(Ln(λ)− Ls(λ))
= O(λ)(L0(λ) + (p− q)A(λ)L0(λ))
= C0(λ) + rCs(λ), (3.3)









v = MC(λ). (3.5)
(3.3) (3.5) 3.2
vd = vn − vs
= v0 + rvs, (3.6)
vd vn vs
v0
Cd(λ) Cn(λ) Cs(λ) C0(λ)






































































< vˆs,Fvi + vˆj >
‖vˆs‖‖Fvi + vˆj‖
, (3.10)















































































































(1) (2) (3) [17℄ [18℄
89.2% 0.0% 86.1% 92.9% 93.4%
0.0% 81.6% 77.2% 37.4% 56.5%
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3.11: 3 a b


































2 G(T, α, θ)
R(T1, α1, θ1, T2, α2, θ2)




















0.5 m 1.4 m
4. 45
2560 × 1920 pixel 200 × 200 pixel
1280 × 960 pixel 4.9
40
(4.1) T1 = 4 pixel T2 = 18 pixel α1 = α2 = 2 θ1 = θ2 = 0
◦
4.2








1 2 3 4
x pixel -100 0 100 0 0 0
y pixel -100 0 100 0 0 0
T1 pixel 4 ∼ 24 2 4 ∼ 24 2 4 18 4
T2 pixel 18 4 6 18 24 4 18 4
θ1 deg 0 0 0 ∼ 180 10 0 90
θ2 deg 0 0 0 40 90 0 90
α1 2 2 2 1 ∼ 5













40 ( ) 20








10m 60 km 0.6 50 km
0.7
4.1 1 4 4.11 4.14





0 m 0.3 m 90.0
◦
0.547 0.572 -0.025
0 m 0.5 m 90.0
◦
1.001 0.583 0.424
0 m 1.4 m 90.0
◦
1.389 1.017 0.372
1 m 0.5 m 26.6
◦
1.816 1.977 -0.161
1 m 1.4 m 54.5
◦
1.800 1.947 -0.147
2 m 0.5 m 14.0
◦
2.730 2.853 -0.123
2 m 1.4 m 35.0
◦
2.421 2.145 0.277
5 m 0.5 m 5.7
◦
2.417 1.159 1.259
5 m 1.4 m 15.7
◦
2.835 2.261 0.574
10 m 0.5 m 2.9
◦
1.390 0.793 0.598
10 m 1.4 m 8.0
◦
1.778 0.815 0.963








4.13 () θ1 = 90
◦
(e) θ1 = 40
◦ 140◦
4. 49
4.13 θ1 = 40
◦ 130◦ 0◦ 90◦
180◦
( ) θ1 = 90
◦











0.5 ∼ 1.4 m 8◦

















T1 pixel 4 8 4
T2 pixel 6 16 18
θ1, θ2 deg 0 0 90
α1 α2 2 2 2
0.765 0.620 0.360
( ) 0.805 0.630 0.370
( ) 0.785 0.610 0.350
3











(1) 62.9% 91.1% 94.6%
(2) 45.0% 95.0% 90.8%
(3) 68.0% 96.6% 93.7%




53.90% 51.90% 41.90% 84.06%
2.95% 3.71% 0.57% 1.46%
43.14% 44.38% 57.52% 14.47%
3 4.10 3 103 ms
10 fps 3









33.14% 58.21% 73.38% 74.14%
18.02% 3.91% 2.50% 3.79%








( 4.19(a)), ( 4.19(b)), ( 4.19()) 3
4.6.5
(4.1) T1 = 4 ∼ 24 pixel 2 pixel
T2 = 4 pixel θ1 = θ2 = 0
◦ α1 = α2 = 2
4.10: .
1 2 3






































































































4.7: : (a) (b) (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4.12: : (a) T2 = 4 pixel (b) T2 = 6 pixel () T2 = 18
pixel (d) T2 = 24 pixel
4. 63








































































4.13: : (a) T1 T2 = 4 pixel θ2 = 0
◦
(b) T1 T2 = 18 pixel
θ2 = 0
◦
() T1 T2 = 4 pixel θ2 = 40
◦
(d) T1 T2 = 18 pixel θ2 = 40
◦
(e) T1 T2 =
4 pixel θ2 = 90
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4.14: : (a) α2 = 1 θ1, θ2 = 0
◦
(b) α2 = 1 θ1,
θ2 = 90
◦
() α2 = 5 θ1, θ2 = 0
◦
(d) α2 = 5 θ1, θ2 = 90
◦
ýþß ýß
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